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CORRECTION OF ERRORS IN DOCUMENTATION 





Master Parts List: 


The following- 


AOVENT ELECTRONICS 
7110-16 N.LINCOLN AYE: 
ROSEMGNT, |LL.60018 


FOC | 1=526"d65- ti GePIN FEMALE “Cnhs MT 49a ~-9,00  __ AP 

3G 00 | WedeeLiSAMGLEx PC SOARO CCN, 58 17.50 “AP 

302 o=S5091ix MOLEX TNSERTS 036. 10.70 AP 

i, TE Nw GO92@SCOLOR ENCODER BRUMCC.CE 400.00 AF 

%* 1 71320140 225"2222-401 4ACONTACT CON §.89 5 0 
| TOTAL 437.20 


should be changed to- 


ADVENT ELECTRONICS 
7110-16 N. Lincoln Ave. 
Rosemont, Ill. 60018 


30 09-02-1152 Molex P-C Board Con. | - 58 17.50 
300 8-30110 Molex Inserts .036 10.70 


ADVANCED PHOTO SOUND PRODUCTS 
49 So. Washington St. 
Hinsdale, Ill. 60521 


Io 1-526-063-11 6-Pin Female Chassis Mt. .90 9.00 
(also, Color Endoder Board when design is finished) 


COLOR ENCODER: 


The ae saga that was used in the color encoder is oa Get 
Micke. 


rekir Bev » per ps, cys oh 
ones ‘1 wd seis. oon th (Pas he wo or 
fairly safe [es ts 


Ope a ~@-Bgard connector, it would be 
@ par S a prediction not a ere st, 


a C000 OK USEIF Wu 
VSS BOARD: ote On Dx y EIWD 5000 CAVE 


The VS5 board is used to route power Ms ed Sync Strip, Input Mod, 
Comparator, Function Gen. modules. Due to a drafting error on the 
card, the tongue that sticks out to receive the power connector may 
be too large for the Molex connector on the power buss. File the 
tongue equally on both sides so that the connector will fit if nec- 


NEw Désegv Due by FERLTA SO 
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PRBTOURRY AP +-5-26 This edition of the document- 
ation was paid for by a grant 


from the Illinois Arts Council. 


Thank you, Ill. Artsl 
HI: 


A bunch of miscelaneous notes - 


If you didn't send postage, send it in stamps, money or check, or any 
thing else of comparable value a ha ones value); postage 
costs me $2.00. VA MEO mang | 

ANDO Cop 5 of ‘coy : TIA CoST ME 1g 
The master parts list 7 Bf the SOM EST order to complete the Image 
Processor. It is necessary to order more than the minimum of nearly 
everything. Parts may be damaged in assembly or may be defective. 
Although the Image Processor is very reliable, replacement parts are 
necessary for maintence. Furthermore, I attempt to design with a 
minimum of different parts, therefore new modules or modifications 
of modules are likely to use the same parts. With the exception of 
the hardware and the most expensive components, I reccommend ordering 
many extra. 


If you need clarification on details; CALL (or send video tape). \y 
Don't write I hate to write. 
TeRue 


iN 
New corrections and ht tions are forth-coming in a few months. When 
ready to build, send self addressed stamped envelope aaa ae a 
Mention the last date of corrections you have. pe 7 
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SANDIN IMAGE PROCESSER 


_______ BOARD ORDER FORM 


QUOTATION REQUEST 


X¥XXP PAPER PHENOLIC GIO GLASS EPOXY 


xX ORDER FORM (Use one form for each type board) 967 0 
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QUANTITY= 


O SENO_ FORMS 
# 


CHART INSTRUCTIONS: 


left side of 
chart, sefect in 
order, fot! welght, 
numberof foil sides, 
and type of PLATING. 


From top of chart, 
select type of dbase 
material and THICK- 
NESS. 


The figure, at inter- 
section af PLATING 
and THICKNESS, is base 
cost per square inch, 


Use letter at bottom 
of column and number 
at right of row for 
order number, 


Enter E.0.1. order 


number here, £] ) 


From 





¢ 








aHver 


ce A TE 


SERVICE Price/ board e€ 2 ; - 
SCHEDULE Delivery reaui- na chant _____=base price=$ 
LtY 
Bee wove 
or) 
g Nase 
% . 
{et | __=service 
TO ~venting eee 
Be | anc ‘ 
ne e eee ine 
4 Le ’ $e =m i = 
10 to 25 BoS* Gym tnd =misc.charg=$ 
25 to 50 ', 3)" re pay > 
50 to 100 | Te 7304 
* Call to confirm delivers \ATB+C) : Ly baby 
on these quantities. n ay2-* 
» | 
a) e 
Ne are selling service. You witli be notif — e © snd ove ry ° 
Ti We 
faiture to fill order. Payment refunded. To tea A, Vis 
Be sure to enciose artwork and payment or P, : ces ar 
If desired, send blank check(With Limit) and rt» r.O. Number 
[ 
L _ 


Customer Name & Address. Correct If necessary. 








DISTRIBUTION RELIGION 


THE IMAGE PROCESSOR MAY BE COPIED BY INDIVIDUALS AND NOT-FOR-PROFIT 
INSTITUTIONS WITHOUT CHARGE. FOR-PROFIT INSTITUTIONS WILL HAVE TO 
NEGOTIATE FOR PERMISSION TO COPY. I THINK CULTURE HAS TO LEARN TO USE 
HIGH-TEK MACHINES FOR PERSONAL AESTHETIC, RELIGIOUS, INTUITIVE, 
COMPREHENSIVE, EXPLORATORY GROWTH. THE DEVELOPMENT OF MACHINES LIKE THE 
IMAGE PROCESSOR IS PART OF THIS EVOLUTION. I AM PAID BY THE STATE, 


AT LEAST IN PART, TO DO AND DISEMINATE THIS INFORMATION; SO I DO. 


As I am sure you (who are you) understand a work like developing ana 
expanding the Image Processor requires much money and time. The'v'! 
does not have much money for evolutionary work and getting of grants 
are almost as much work as holding down a job. Therefore, I have the 
feeling that if considerable monies were to be made with a copy of 
the Image Processor, I would like some of it. 


Put in your own method of returning energy to me here: 



































Of course enforcing such a request is too difficult to be bothered 
with. But let it be known that I consider it to be morally binding. 


T Be Ces TraAtr Ll 


Much Love, rr, LIKE ooo 


Daniel J. Sandin 


a 
Department of Art 7 t-Yo A 
University of Illinois at Chicago Circle A 
Box 4348 
Chicago, Illinois 60680 , 
Office phone: 312-996-8689 Pett CO od 
Lab phone: 312-996-2312 | 


Messages: 312-996-3337 (Department of Art) ao | THLE 


Fn 








ADDER MULTIPLIER: 


The adder mitipiier is used te add (miperimpose), fade and gain control (miledply) .: 
signals. 


JIl, JI2, JI3 and the inverted signal of JI7 are added together to form input channel A. 
JI4, JI5, JI6 and the inverted signal of JI8 are added together to form input channel B. 
The knobs above the connectors control the gain (contrast) of each individual input. 


The amount of channel A and B mixed into the output, JOl through JO4, is dependent 
on the position of R9 and the voltage inputted to JI9. 

The effect of the knob position and the voltage are additive; the knob to the left 
and/or a maximum negative voltage on JI9 will cause channel ps to be outputted only, 
similiarly, the knob to the right and/or a maxinum positive voltage will cause channel 
A to be outputted only. 

The knob at approximately the center with no voltage applied to JI9 will cause 
half-of channel A and half-of channel B to be added together and outputted. 


TEST STUFF: 


The adder multiplier should have a net gain of slightly greater than 1. | 
That is, a (+) or (-) .5 volt signal into the module should result in an undistorted 
output of approximately the same magnitude into a 75 ohm load. 


With no input the output should be approximately 0 volts (+ or - .05 volts). 


Adjust 20k trinmer pot so with R9 in center position and no input to JI9 channel A 
and channel B have equal gain. 


C1* STUFF: 


The capacitor, Cl, is used to filter the bias Conroe R9. One may choose a value 
which will vary the 'feel' of the knob. 
20uF is a minimum value which will remove some noise. 
50uF is the minimum value that I use; it doesn't affect the feel of the knob... 
100uF removes sare shakiness of the hand (included in the parts list).. 
500uF is Phil's recommendation (very slushy feeling)... 
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POWER SUPPLY 


The power supplies are purchased modules and should come with conm- 
plete documentation; if not request from LAMDA. 


In the IP, power supply regulation and high frequency transient 
response are critical. Substitution of other power supply modules 
is NOT recommended. 


In each box all corresponding terminals of the 10 pin Jones connector 
are connected together. 


The output of the power supplies are connected to the appropriate 
pin of one of the connectors. 


In both power supplies (Box one and Box two), the binding post terminals 
are connected to the appropriate 10 pin Jones. 


A cable with two male Jones plugs and corresponding pins connected 
together is used to communicate power between the boxes. 


One side of each box should be covered with perferated metal or 
screen to allow for ventilation. This side should never be blocked 
to prevent ventilation. DO NOT let transistors touch screen. 


The 110 v. AC which powers the power supplies is the only potentially 
lethal voltage in the IP. BE CAREFUL AND WATCH YOUR FINGERS. 


--Box one contains +12, -12 power supplies. 
--~Box two contains +5, -5 power supplies. 








x TRY TO MOULT AS MABY IOAN CIDCH-JONES (FEMALES) AS PosNBLE. 


~ AC. PowER 1s JUMPED FROM " 0X ONE’ To "BOX TWO" BY MALE-FEMALE AC, CORP 


oo AS TO BE SWITCHED ON/OFF BY COMMON SWITCH oN 'PowER T!. 


~— "Box ONE" AND " BOX TWO" ARE ALWATS CONNECTEP BY ONE MALE-MALE 10 PIN CABLE SO AS 


TO MAKE ALL 10 PIN conNNectoRS WANE ALL POWER SUPPLY VOLTAGES. 


POWER SUPPEY 9-15 
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FUNCTION GENERATOR 


The function generator generates an output which is an arbitary function (with up 
to two points of inflection) of the input at JIl. This results in an effect that 
is similiar to but more camplex and controllable than photographic: solerization. 


The function is controlled by Rl, R2, and R3. 

Rl controls the slope of the function for large negative inputs. 

R2 controls the slope of the function for inputs near 0 voltages. 

R3 controls the slope of the function for inputs of large positive voltage. 


Clockwise is positive slope; counterclockwise is negative slope. 
There are three electrical modules in one chassis box, so replicate work three 


times. Remember to buss (connect) +12 and -12 and ground wires from middle board 
to top and bottom board. Soldering directly to the foil is convenient. 


TEST STUFF: 


The 20K trimming resister on the VS5 board is adjusted such that no input results 
in 0 output voltage + or - .05 volts. 





een ote @P ete Geen ©8 ©€89 FG GG OH FF FEBS 


PICTORIAL: 





eos ee ee eH CHS HOO e » ce oo nee 
®e ee & @©% €@ € te ene @@& @ one € 


oer ee Pe ese oe oe © 8 e@ eeteteeaeeveoveet eee 





—— : . . ere tee, 





bi 





rHalgsg b= PouMcTLUun wpeweandPOor PARTS CIST LA«eNECe75 





seaorivage Le ume, Lyd weer enh A F isn 
Se 2 9icb3 5 PQ ouret, LFA w Red 246 A FGN 
9298) 202 Lea umm, Jy w& RES eee A FN 
S22" 1240 eZee urm, L/G ws RES e¥ib a FGN 
af a ~1 496 pau Um, LAG w eS oud A FON 
geaw=lLsoal Leiturit, 1/8 w RES ath A FGN 

SfAaeLaeo7 ayblanees, t74 w re web A FGN 
sdaoetsed Lenscrm, 1/749 WwW RES vA A FGN 
aeaei sus s28AuRrN, 1/4 & RES wwe A FisN 
sA2gelse/  eg,ge%urn, 1/4 Ww reS eid A FN 
ae Oe a. Lersiga Lin CFM Po) 1/ssran feel N FisN 
pee oa es S329 gu XS TrRur dye an N FGN 
pare iciog JM IFLR, 8 Fr, ,UlFeNICA CaP. Se N PF GN 
paras? willows ced ee rr,ulremICA CaPyla N F iN 
Larvie wibomedl dy awle rr, ,vlPer{[uA CAP, 3e N FGN 
ee ae Mae [swe SZ sok try eeCeCer Cary: «to N FGN 
Pros bednd fmise} ogg Lex: Pye 5VGC, ELEC, ~au A FGM 
or ie.27 18 Loe) at ginei Sere ei’ A FiSN 
bee ls ctnvel air FON 
erxrales re PAN ae ) PIN 
esuje rar | RANG ecl S Pin 
liom se bt Wier wrem Amer, Ca 1,52 5 FOSN 
vo S&S Fee sth Ant FisN 
Se OS 1} See sb ti usriieCas, til. ele N FiSN 
CiladoiS,Feare FAO eae wo ere 

nied 7P-1L-uC-r-Le-9 niGS; £299, .aT= SLACK 





‘DIFFERENTIATOR 


The differentiator produces an output which is proportional to the rate of change 
of the input signal. Fast rates of change correspond to edges in a picture and 
are preferentially amplified by the module. 


JI6 amplifies only the sharpest edges... 

JI5 amplifies the sharpest edges and slightly softer edges... 

JI4, JI3 and JI2 amplify progressively softer and softer edges until by JIL almost all 
of the whole picture is amplified. 


There are three electrical modules in one chassis box. One diagram is supplied, so. 
replicate work three times. Remember to buss (connect) +12, -12 and ground fram the 
center board to the upper and lower boards; soldering directly to the foil or 
connecting corresponding bypass capacitors is convenient. 


TEST STUFF: 


The module should amplify high frequency (greater than 20 kHz) sine waves with 
greater gain than lower frequency sine waves. The sine waves should be undistorted. 


Square waves should be differentiated; that is, there should be a positive spike 
associated with the rising edge of the square wave, and a negative spike associated 
with the falling edge of the square wave. 


No input should result in 0 volts output + or - .05 volts. 
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ADDENDUM 


This addendum provides brief data for an optional differentiator (opt. diff.). 
The opt. diff. has some trade-offs compared to the original differentiator (orig. diff.). 
Consider the following and evaluate for yourself: 


In the orig. diff. you input a signal via any 6 BNC inputs (JIl-thru-—JI6); 
and, in the opt. diff. you input a signal to 1 BNC input (JI1), control its gain 
with Rl, and its differentiation constant via a variable capacitor (VAR. CAP.). 
The VAR. CAP. will give you the same approximate differentiation constants as 
Ji2-thru-Ji6 in the orig. diff.; but, will not give you the renee differentia- 
tion constant available at JI1l in the orig. daifé. 


PART NUMBER FOR THE VAR. CAP. IS: ALLIED #695-2300 (7.2pf-151pf) $9.00/ea. 


SCHEMATIC for opt. diff. - FRONT FACE for opt. diff. - 
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OSCILLATOR =—_ MARCH, 1977 ap 


1.) SINE-WAVE PURITY CONTROL: 







Remove 82K resistor; and, add 100K trim-pots as shown In diagram. These 100K trim-pots “ixcgy 
correct sine-wave purity. You should be able to trim to a 'perfect' sine-wave. a- 12 y 


/Onr 7 
PROCEDURE- Nie ihe 


A) Before supplying power to the module, center tl2y—rAVy. 
all trim-pots. : 

B) Set the oscillator at a middle freguency range, 
and display sine-wave on scope. 

C) Tweek the trim-pots for highest amplitude possible 
(+1 volt) without creating any flats or peaks in 
the waveform; i.e. 'perfect' sine-wave. 


_— ee ey ee ae ee a aie ak Ht Get Ue eS ee eee me es nee ee ee ee ee ae ee ee see ee ee es ee se ee ee ee se ee — on ow cee eee Ge ee ae ee ee ee ee et ee es ey ee ee ee ee et ome es — ae ee ee we ae oe Oe ee ee ee eee eee ee 


2.) HIGH-FREQUENCY SYMETRY CONTROL: 


RIO and R11 maybe replaced by a series combination of 2.2K resistor and a 5K trim=pot. 
This series combination (RT10 and RT11) correct high-frequency symetry and low-frequency 
quenching of waveform; see diagram. , | + i2v 

{f both trim-pots are too large, 
the high-frequency end of each range 
will be lower than optimum. 


lf both trim-pots are too small, lool 
the low-frequency end in some ranges > TZN 
may quench, particularly in SAWTOOTH mode. TRH 
The difference between the trim-=pots 


determines the high-frequency symetry. 


PROCEDURE- 


B) Turn 10-turn pot to extreme left (lowest freq.); check to make sure that no range quenches 
in sawtooth mode. If quenching nappens in any range, tweek trim-pot to get rid of I{t... 
C) Turn 10-turn pot to extreme right (highest-freq.); check to make sure that in a higher 


frequency range you stIil have good symetry in triangle mode. If you don't have good triangle 
symetry, tweek trim-pot to get It... | 


GO BACK AND CHECK FOR SAWTOOTH QUENCHING... 
D) To maximize high-frequency in ranges, decrease both trim-pots equally and go-to-step 8B). 


If oscillator quenches at low~frequenctes, back up some; f.e. Increase resistance, go-to- 
step C). Stop. 


=—— ee ee ee ee ee ee ee ee ee es i ce ee ee ee es = ee ee ew ee ee te ee we ee Oe wy ee ee as ee ee ee ee te oe ee ts ee ge _ a oe at oe am oe we ee ee ee ee ot es om ee ee es ee oe ee 


These trim-pots will have to be outboarded on a perf-board and attached to card support frame 


of the module. Leave enough lead length on the trim-pots so It can be gotten out of tHe way 


for servicing the cards...! 


Some 8038 integrated circults appear to behave better than others; you may want to try 
various 8038's, choosing the best behaved ones...! 








REFERENCE MODULE: 


The Reference module produces a constant voltage proportional to front panel 


knob position. It uses 2% #217 printed circuit boards; save other 3/4 of board 
for making 3-D Joystick later... 


Joystick and slide pot inputs could be created in analogous manner. The value 
of input resistor, Rl through R9, is not critical; for instance if 5K otm pots 
in joysticks are available, use them. 


Capacitors Cj, C2, are used to filter out noise. 100uF is the minimum and does 


not affect the feel much. Dan chose 250uF and Phil chose l000uF; 1000uF is 
very ‘slushy’. 
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